Objective: This study aims to add non-clinical benefits to the virtues for adopting Evidence-based Veterinary Medicine (EBVM). The objective is to quantify the commercial benefits of EBVM through an online survey of veterinary professionals, giving clear indications of the key areas of non-clinical benefits of EBVM. Further, the study aims to outline barriers to the wider implementation of EBVM and find preferred ways of overcoming those barriers.
INTRODUCTION
It was revealed by a PICO-based literature review (Hauser and Jackson, 2016 ) that little knowledge exists about the non-clinical benefits of EBVM. It concluded that while there is some literature suggesting a link between the practice of EBVM and better non-clinical benefits such as client satisfaction and client retention, a study, focusing primarily on the non-clinical benefits of EBVM, had not yet been conducted.
Characteristics
Of the 407 survey participants 59.0% were female, 39.8% male and 1.2% did not answer the question. Respondents' age ranged from 21 to 76 years. The average age was 41.3 years, with most participants (33.0%) being in the age group of 30 to 39 year olds. Survey participants included veterinarians (86.5%), vet nurses (12.8%) and students pursuing a veterinary or vet nursing degree (0.7%). Most respondents worked with small animals (77.8%), followed by those working in equine (8.1%), mixed animal (5.2%) and farm animal practices (3.7%), and other fields (5.2%), including academia, laboratories, exotics and practice management. The large proportion of respondents from the small animal field likely resulted due to the use of convenience sampling. Most respondents (45.3%) stated to be working in a sub or semi urban area; this was followed by 33.5% of respondents who worked in a city and 21.2% of respondents who worked in a rural area. The majority of respondents (80.2%) were in full time employment at the time of the survey, 17.3% were working part time, 2.0% were not employed and 0.5% preferred not to answer. Respondents were asked what best describes their current role in veterinary practice, half of all respondents were employees (50.9%), the second largest 1 Not all questions had to be answered by all respondents Veterinary Evidence ISSN: 2396-9776 www.veterinaryevidence.org editor@veterinaryevidence.org p a g e | 4
total pages: 28 group were owners or joint partners (39.0%), and 10.1% were in other working arrangements, such as locum, retired, self-employed or in academia. The veterinary professionals mainly worked in independent veterinary practice (57.9%), corporate veterinary practice (28.0%), academia (8.9%) and other, which included government (5.2%).
Defining EBVM
The following definitions of EBVM were given at the beginning of the survey: Evidence based medicine was first discussed in the human healthcare literature in the 1990s, and was defined as: "the conscientious, explicit, and judicious use of current best evidence in making decisions about the care of individual patients. The practice of evidence based medicine means integrating individual clinical expertise with the best available external clinical evidence from systematic research" (Sackett et al., 1996, p. 71 ).
More recently, RCVS Knowledge has adapted this definition to the provision of veterinary medicine and defines evidence based veterinary medicine (EBVM) on its web site as: "...evidence-based decisions combine clinical expertise, the most relevant and best available scientific evidence, patient circumstances and owners' values."
With these definitions in mind, survey participants were asked if they practise Evidence Based Veterinary Medicine. The choices were 'Yes', 'No' and 'Unsure'. Out of 405 respondents, 282 (69.6%) said they practise EBVM, 16 people (4.0%) said they did not practise EBVM and 107 respondents (26.4%) were unsure. For the statistical analysis respondents were divided into two groups, based on whether they actively practise EBVM or not. Those who answered the question with "Yes" were considered to be actively practising EBVM, those who answered "No" or "Unsure" were considered not to be actively practising EBVM.
In order to generate evidence on how EBVM is practised by veterinary professionals, respondents were asked a range of questions about their daily practice, including about their access to publications and time and frequency of scientific research (Table 1) .
Over half of all respondents (60.4%) have access to scientific publications via platforms such as Pubmed, this is largely made up of those who actively practise EBVM compared to those who do not (Pearson Chi-Square statistic,  2 = 32.383, and p < 0.05). The result does not tell us whether those respondents who can easily access scientific publications, are also more likely to use them or whether respondents wanting to access scientific information are more likely to ensure there to be access. Most survey participants have not contributed to scientific research in the past 12 months (80.2%), however those respondents who actively practise EBVM are more likely to have contributed to scientific research in the past 12 months (23.9%) compared to those who do not actively practise EBVM (9.9%) (Pearson Chi-Square statistic,  2 = 10.531, and p < 0.05). comparison to those who do not practise EBVM, where only 14.9% spend 6 or more hours on literature research. Most survey participants agreed (52.0%) or strongly agreed (25.1%) with the statement: "I practise veterinary medicine in a way that is supported by published evidence" ( *As in the collected data there are more than 20% of the contingency table cells with expected cell frequencies less than 5, the chi-square approximation is not appropriate, thus the data cannot be analysed for statistically significant associations.
Understanding the benefits of EBVM
In the following section respondents were asked about their understanding of the benefits of EBVM. It was also tested if there is a significant association between those who do and those who do not actively practise EBVM and the responses given to the survey questions.
The majority of survey participants agreed or strongly agreed (76.4%) with the statement: "Clients are unaware of EBVM" (Table 4 ). Interestingly those who do not practise EBVM are significantly more likely to strongly agree (48.0%), than those who do practise EBVM (28.0%) (Pearson Chi-Square statistic,  2 =21.791,and p < 0.05).
Those veterinary professionals who practise EBVM were more likely to agree or strongly agree with the statement: "EBVM helps overcome the unknown", than those who did not (Pearson Chi-Square statistic,  2 =10.212, and p < 0.05). Interestingly even out of those not practising EBVM, a large number of people either agreed (52.8%) or strongly agreed (14.6%) with the statement. Out of the same group, only 8.9% disagreed and 2.4% strongly disagreed with the statement. This finding suggests that also those not practising EBVM believe it to be a good practice to help overcome the unknown, however there are other barriers to implementation.
Many respondents either agreed (50.1%) or strongly agreed (23.8%) with the following statement: "Clients appreciate when I put in extra work researching their specific case". No significant difference in associations was found between the two groups.
Over 63.6% of all respondents agreed or strongly agreed with the statement that practising EBVM provides the best value to the customer. Even of those not practising EBVM, only 8.4% of people disagree and 1.7 % strongly disagree with the statement. This further suggests that even though the non-clinical benefits of EBVM are perceived even by those who do not practice it, there are some barriers to the adoption of EBVM, that still outweigh those perceived benefits. There is a statistically significant difference in associations between the two groups significant (Pearson Chi-Square statistic,  2 =30.283, and p < 0.05). with the statement as agreed (22.8%). This result is not surprising, as the practice of EBVM, does not necessarily always favour the cheapest option and is sometimes associated with spending more time and money on diagnostics.
Veterinary Evidence
The study finds no conclusive evidence that clients are more invested in treatment choice through EBVM. Many respondents (49.8%) chose the middle ground option, this could be based on the underlying assumption that clients are unaware of EBVM. There is statistically significant evidence that those survey participants practising EBVM were more likely to agree or strongly agree that clients are more invested in treatment choice through EBVM, than those who do not (Pearson Chi-Square statistic,  2 =12.447, and p < 0.05).
Overall respondents either strongly disagree or disagree (37.6%), chose the middle ground (35.6%) or where slightly less likely to agree or strongly agree (26.7%) on the statement: "Clients are less likely to seek out a different practice if they know a vet is practising EBVM". Survey participants who practise EBVM were more likely to agree or strongly agree that clients are less likely to go to a different practice than those who do not practise EBVM (Pearson Chi-Square statistic,  2 =16.950, and p < 0.05). 
Understanding EBVM and employee engagement
Participants were asked questions about EBVM and employee engagement, which included questions about the impact of EBVM on confidence in decision making and provision of best care for the patient.
As shown in Table 7 , the clear majority of respondents either agreed (47.8%) or strongly agreed (40.6%) with the following statement: "Practising EBVM makes me feel like I have provided the best medical care for my patient" These are arguably the most important findings of this research as they suggest that the practice of EBVM can be viewed as a powerful tool for greater employee engagement, specifically when attracting early career veterinary professionals. Further research could be conducted to measure the importance of being able to practice EBVM in comparison to other factors playing a role in a vet's decision to choose a practice for satisfying employment. 4, 5, 6 As in the collected data there are more than 20% of the contingency table cells with expected cell frequencies less than 5, the chi-square approximation is not appropriate, thus the data cannot be analysed for statistically significant associations. *As in the collected data there are more than 20% of the contingency table cells with expected cell frequencies less than 5, the chi-square approximation is not appropriate, thus the data cannot be analysed for statistically significant associations.
The barriers to EBVM
Participants were asked to share their opinion on barriers to using EBVM.
Overall most survey participants agreed (43.7) or strongly agreed (23.8) that clinical practice is often based on anecdotal evidence (Table 8 ). This suggests that there is scope to expand EBVM further. There was no significant association between the practice of EBVM and the answer to the question of whether clinical practice is based on anecdotal evidence.
Many respondents agreed (43.1%) or strongly agreed (17.0%) with the following statement: "There is not enough time to practise EBVM. Those not practising EBVM tended to select the "strongly agree" more often (26.2%), than those who do (12.9%) (Pearson Chi-Square statistic,  2 =17.607, and p < 0.05).
Only 17.9% of respondents disagreed with the statement that information is not freely available. No significant difference in associations was found between the groups. This finding thus suggests that availability of information is a key barrier to practising EBVM. As shown in Table 9 , most respondents chose the middle ground (30%) or agree (38.6%) option on the following question: "Clients do not want lengthy, diagnosis laden treatment options." Statistically, those not practising EBVM are more likely to agree (40.7%) or strongly agree (23.6%) with the statement than those who do not (Pearson Chi-Square statistic,  2 =18.937, and p < 0.05).
The study provides no clear indication on the quality of evidence. Those who practise EBVM are more likely to disagree (21.9%) or strongly disagree (1.4%) with the statement: "The evidence available is often of low quality" (Pearson Chi-Square statistic,  2 =12.227, and p < 0.05). However, there were a large number of veterinary professionals who were undecided (32.2%), thus no clear statement can be made on the perceived quality of information available.
Over half (50.5%) of survey participants chose the middle ground on the question of whether eminence based veterinary medicine is taught at vet schools. This finding is likely to suggest that higher educational institutions provide a mix of eminence and evidence-based veterinary teaching, differing based individual courses and teaching staff. No significant difference in associations was found between the two groups. likely to disagree or strongly disagree than those who do not (Pearson Chi-Square statistic,  2 =13.947, and p < 0.05).
Interestingly only 9.6% of respondents agreed or strongly agreed with the statement that EBVM is impractical. This suggests that impracticality is not perceived to be a barrier to practising EBVM by most survey respondents. As highlighted in Table 10 , those practising EBVM were more likely to disagree or disagree strongly than those who do not (Pearson Chi-Square statistic,  2 =37.886, and p < 0.05).
Survey respondents disagreed (49.7%) or strongly disagreed (14.6%) with the statement that through EBVM their clinical autonomy is lost or reduced. Those who practice EBVM were statistically more likely to disagree than those not practising EBVM (Pearson Chi-Square statistic,  2 =17.988, and p < 0.05). As outlined in Table 11 , most survey participants agreed (56.2%) or strongly agreed (12.7%) that they are confident in evaluating scientific evidence. Those who practise EBVM, were more likely to agree than those who do not (Pearson Chi-Square statistic,  2 =27.745, and p < 0.05). This finding suggests that the ability to evaluate scientific evidence is not considered to be a large barrier to practising EBVM by most respondents.
Overall 53.3% of respondents stated to have received sufficient training to find evidence and solve clinical problems. Those who practise EBVM are more likely to have received sufficient training in finding evidence to solve clinical problems (Pearson Chi-Square statistic,  2 =19.107, and p < 0.05).
One option to improve the adaptation of EBVM is to involve vet nurses in the training process more. Most respondents agreed (38.3%) or strongly agreed (15%) with the statement, with those practising EBVM being more in favour of a greater inclusion of vet nurses than those who do not. (Pearson Chi-Square statistic,  2 =14.863, and p < 0.05). 
Overcoming the barriers
Respondents were asked to read each statement below (as listed in Table 12 ) and rank the following methods of increasing adoption of EBVM from best to worst (please answer even if you are currently not practising EBVM/are unsure). 1 = most important/best and 5 = least importance/worst. As shown in Table 5 , on average, "training opportunities" received the best score (2.60), followed by "journal clubs" (2.97), "discussion forums" (3.05), "paid time for research" (3.16) and "encouragement from my line manager/employer" (3.22). On average, for all respondents (n=349), "training opportunities" received the best scores (2.60) from survey participants, this was followed by "journal clubs" (2.97) and "discussion forums" (3.05). The two options to receive the lowest scores wore "paid time for research" (3.16) and "encouragement from my line manager/employer" (3.22 ). This ranking changed, when taking into account only the scores of employees (n=180), where training opportunities still received the best scores (2.74), but "paid time for research" now received the second highest scores (2.83). These findings suggest that opportunities need to be targeted depending on which group of veterinary professionals is being addressed.
Further to these findings, the distribution of responses shows that 'training opportunities' was mainly chosen in first, second or third place while "paid time for research" and "encouragement from my line manager/employer" was strongly favoured my some but also chosen as last option by other respondents (Figure 1 ). This finding highlights the importance of targeting the right opportunities to the right group of professionals. Future studies should further analyse the characteristics of those respondents, in order to effectively tailor programmes to increase EBVM to the right groups. have not contributed to scientific research in the last 12 months, which suggests the pool of the veterinary professionals surveyed does not only reflect the views of those in research and higher academic institutions. Interestingly most participants (71.6%) do not attend journal clubs or discussion forums regularly, despite that being one of the top priorities when looking at ways to overcome the barriers to EBVM.
One of the key non-clinical benefits to come out of this study is the finding that practising EBVM has a very positive effect on employee engagement. Most survey participants agreed with the statement that EBVM makes them feel like they have provided the best medical care for their patient (88.4%). Most respondents agree or strongly agree (80.2%) with the statement: "I frequently share research and clinical experience with colleagues". The majority of respondents either agree or strongly agree (83.4%) with the following statement: "EBVM gives me more confidence in clinical decision making". Those practising EBVM are more likely to find EBVM an inspiring and intellectual challenge, than those who do not. These findings suggest that EBVM could become an increasingly important topic when talking about attracting new employees and keeping these employees engaged.
Another important finding was that the majority of respondents stated that EBVM helps overcome the unknown (76.2%), even out of those not actively practising EBVM, many agreed. Most respondents (63.6%) believe that EBVM provides the best value to the customer and more than half (62.3%) believe EBVM to be a method to build trust with clients. Respondents were somewhat more likely to agree than disagree with the following statement: "Clients are more invested in treatment choice through EBVM". One of the limitations of this study was the use of convenience sampling. Through the use of this sampling technique, the survey results do not accurately represent the industry. Due to the channels used to disseminate the survey, the study is likely to over-represent the small animal sector. The majority of survey participants were veterinarians, thus the results are unlikely to be representative of the views of vet nurses and technicians. While this paper establishes that a greater involvement of vet nurses is viewed favourably my many participants, further research on how to integrate vet nurses in the practice of EBVM, is needed.
Further, participation in the study was voluntary. It is also important to note that this study addresses EBVM as a concept and while it aims to provide evidence on what EBVM looks like in practice, it does not cover specific practices. Further analysis, including cost effectiveness analysis is needed to further detail the financial benefits of specific aspects of EBVM.
As the results of this study portray the opinions of veterinary professionals, further research is needed to obtain the perspective of clients, to test whether clients are aware of EBVM and how the practice of EBVM is viewed by clients. To conclude, the results of this study suggest that the practice of EBVM is a virtue for supporting current initiatives aimed at improving the work environment of the UK veterinary professions. There is no suggestion made herein that tangible, measurable business performance will be increased as a result of implementing EBVM. We do, however, recommend encouraging the practice of EBVM as it closely aligns with the values of so many initiatives being undertaken in the professions, such as Vet Futures, VN Futures and the Mind Matters Initiative.
METHODS & MATERIALS
A PICO-based literature review was conducted by Hauser and Jackson (2016) to establish current knowledge about the non-clinical benefits of EBVM and yielded few answers to the research questions of this project.
With the limited knowledge generated from this activity, an interview guide containing broad, open-ended questions was developed to explore three key themes that emerged from the sparse existing knowledge: the definition of EBVM, the benefits of EBVM, the barriers to the adoption of EBVM and ideas for exploring the broader adoption of EBVM. This interview guide, the information sheet about the project and the consent form to be signed by research participants was scrutinised and approved by the Royal Veterinary College's Clinical Research Ethical Review Board (Approval #2015 1457).
The results of the interviews were used to create an online survey that empirically tested the tacit knowledge documented in Jackson and Hauser (2017) . The survey, comprised of 23 questions, aimed through a range of questions to:
 Define EBVM and get an insight into EBVM looks like in practice  Outline the non-clinical benefits of EBVM including: improving relationships with clients, achieving a sense of pride in one's work and employee engagement  Outline the main barriers to wider implementation of EBVM: time and access  Suggest ways of overcoming those barriers including more training opportunities and access to journal clubs.
The online survey was piloted on five UK vets and was not substantially altered beyond being released; the only major change that was strongly recommended by all pilot participants was that a definition of EBVM be included at the beginning of the survey.
The survey 'went live' via Survey Monkey on 5 September, 2016 and was closed on 10 October, 2016. The link to the survey was circulated on social media (Facebook and Twitter) by the RVC and RCVS Knowledge. RCVS Knowledge and the RCVS also published the link to the survey in their respective e-newsletters. The researchers' networks were also utilised and the link to the survey was circulated within Vets4Pets, Vets Now, Medi Vet, Goddard Veterinary Group and SPVS. We are grateful for the support of all of these organisations in helping to achieve a sample size of 407 usable responses. Survey participation was voluntary and the data was analysed anonymously. All statistical analyses were performed using the SPSS statistical package. Comparison between groups was performed using the Pearson Chi-square (c2) test. The significance level was set as α = 0.05.
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